Enhanced release of indomethacin from Pvp/stearic acid microcapsules prepared coupling Co-freeze-drying and ultrasound assisted spray-congealing process.
Fast releasing indomethacin microparticles were prepared encapsulating co-freeze-dried indomethacin/poly(vinylpyrrolidone) particles (IMC/PVP) into molten stearic acid (SA), by means of a ultrasonic spray-congealing technique. IMC particles were suspended in a PVP aqueous solution and the system was then freeze-dried. A suspension was prepared from the co-freeze dried IMC/PVP powder into molten SA that was then atomized into small droplets using ultrasound. Solidification in air produced microparticles having regular macroscopic morphology and coated by a SA thin external film. At each step the material was examined by electron microscopy (SEM and EDAX), thermal analysis and dissolution tests. SEM examination did not reveal a smooth surface, differently from what was observed in the case of pure SA microparticles, obtained by the same method. The external film was found to uniformly protect the internal core of the capsules: EDAX spectra demonstrated the absence of the IMC identifying Cl peak on the surface, when the spectra were carried out at low energy of the electron beam. HPLC analysis verified that the drug was uniformly distributed inside the final microparticles at all the size fractions considered. Thermal microscopy confirmed the presence of IMC crystals, after the fusion of the external SA coat. The behavior of microparticles to dissolution at pH 7.4 was superior to that of pure drug, reaching 70% of the drug released, after 20 min. Finally the system examined is stable towards aging: no difference in the dissolution behavior could be detected for the final microparticles after 8 months at 25 degrees C.